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. generator with a grounded metal shaft. This new scheme offers considerable

GENERATOR WITH ‘A GR TAL SHAFT

A Fo Toffe and B, M. Gokhberg

Summg? This a.rti_cle describes a scheme i‘or‘ a high-voltage multi~-disk ' -

advantages in design and construction, makes the generator self-exciting, and
facilitates the output of high voltages since it replaces one outlet at full

voltage by two outlets at half voltage, Instead of high-ohmic distributors,

it 1s proposed that thin poorly-conducting layers be used both in the gener-

ator's disks and in the surface of the high-voltage outlet leads.

The types of high-voltage eleclrostatic generators described [ 1=
by us earlier required that the potentlal in the reglon where the shaft o
the rotor passes through be equal to half of the maximum voltage. Under these
conditions one could design the shaft by two methodss 1) by making the shaft
out of insulating material or 2) by insulating a metal shaft to half of the
generator!s voltage. A shaft made of insnlat:lng material possesses insuffi-
clent physical and mechanical propertiés; on the other hand, insulating a
metal shaft to such high voltages creates problems of design and construction
and moreover introduces strong distortions in the electrical field.

e on s

In this article we propose a scheme for a multi-disk generator with a o
grounded metal shaft. 3 L

N The generator possesses two high-voltage outlets at vurtages -32‘- V2 and
"2 ' a

; - ' §
The shaft placed midway between them is at zero potential. Figure 1 i
illustrates the stator diskj the rotor disks do not differ from those des- '
cribed in a previous work /J' l; The brushe;; 1 and 2 feeding the primary
voltages +V, and -V, are 1ocatea in the regions of zero potential; sectors
I and II of“the stator are grounded. i
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The rotor!s sectors, proceeding around brush 1 (with a potential of
+ Vl) receives the charge and transmits it to the high-voltage sector A at

E.';potential of + lVa. The charging device, up to the outlet from reg{on
A, imparts to the robtor a negative charge -q at a potential equal to %—ve -

: Vl. A similar process occurs also in the second brush (with potential -Vl) :

and supplies its charge to the high-voltage sector B at potential -%Va.
A charging device is placed in sector B. .

Such a generator can operate in self-excitation, and the supply of prie
mary voltage in sectors I and II, accelerating the original process of charg~
ing the sectors A and B, fixes a definite polarity. .Actually if sector A is
already charged to a potential + > V5 and if there is present a charging de=

vice in sector A, then the rotor's sectors will obtain in this case a nega=
tlve c¢harge, which is transferred afterwards to sector B; and a positive )
charge, which has been transmitted by the charging device to sector B, passes
over to sector A. The charging devices must be so0 regulated that the charge
transmitted to them creates, between the rotor and the stator, a potential
difference equal to Vye The voltage drawn off, on the other hand, equals

4-(!2'-V2 - Vl) and -(%‘- vy - Vl); however if the transformation coefficient is
considerable we then have %-V2>> Vl and hence the voltage drawm off dif=
fers only slightly, for all practical purposes, from the values +-%-_V2 and
-—2-"]2. .

If one supplies to both brushes 1 and ‘2 vf the generator a voltage of
single sign, then the pot?itials of both sectors A and B will also have the
same sign and will equal Vo. If we have such a parallel connection of
both generator halves than“we shall obtain double current at half the sec=
ondary voltage.

The scheme in Figure 1 with'a grounded shaft considerably facilitates
leading out the secondary voltage, since in the place of a single outlet at
voltage V2 we need two outlets each at voltage 3 Vo, It simplifies con-
slderably the problem of distributing the potential difference within the
generator to the individual sections. The plane passing through sectors I
and IT and the axis possesces zoro potential and divides the generalor into
two indipendent halves, in which the potential varies from 0 to = 3 Vo, '

respectively. In the zero-potentlal plane one can place the massive metal
frane, which is the base hecessary for securing fast alll the various parts
of the generator. Figr+e 2 shows how the outlets ‘and conducting screens,
which assure a forced distyi bution of potential by sections, arse disposed,
In the types described by us [ h-5_7 the forced distribution of potential.
was effected with the aid of high~chmic resistances, Their Junetion points
and even the resistances themselves are undesirable focal points of corona
discharge which are difficult to climinate. At present we ave conducting
research on poorly-conducting thin layers with a bhaip dependence of elec-
trical conductivity upon the elsctric field strength, with the aim of cro-
ating a forced uniform distribution of potential,

Prelininary experiments indicate that, due te the sharp drop in resis-
tance with increasing field intensity, the poorly~-conducting layer cmoolhs
over the local excess voltages and approximates a uniform voltage distribution.

We hope, with the aid of such layers applied to the generatér's disks
(dash-ghaded part in Figure 1), to simplify the problem of potential distyd-
bution, and also to lower somewhat the dimensions of the outiet leads.
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